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I felt a lot of sympathy with the general drift of Roger Penrose’s enjoyable paper, 
“On the Physics and Mathematics of Thought” (an abbreviated and preliminary 
version of a book, The Emperor’s New Mind, to be published “in due course” 
by Oxford University Press), in which a number of arguments against the thesis 
that “mental activity is merely the enacting of an algorithm” are carefully 
presented. 
I cannot resist the temptation to mention one more contribution, utterly incon- 
gruous as it is. Donald Michie criticizing the (Japanese) Fifth Generation Plan for 
the lack of sufficiently firm foundations is a read not to be missed. (In case my 
readers wonder what is the exact relation between Turing and any gaps in The 
Fifth Generation Plan, let me hasten to say that I do not know, but Michie’s paper 
starts with a quotation from Turing’s 1950 Lecture to the London Mathematical 
Society.) 
A tighter editorial control would have probably resulted in a thinner volume, one 
that would carry a clearer message. A little extra editorial work may have helped 
the readers. (I missed a name index and would have loved to have a subject index, 
perhaps even a glossary.) In a so-expensively produced book, a relatively large 
number of typographic errors is surprising, the inattention to spelling conventions 
irritating (in a single paper one can find algol, Algol, ALGOL, Pascal and FORT- 
RAN). The policy of always surrounding by commas each occurrence of “i.e.” 
results in some hilarious parsing, but thanks to the advanced technology of DTP 
was irresistably easy to implement. 
Wlad TURSKI 
University of Warsaw 
Warsaw. Poland 
Communication and Concurrency. By R. Milner. Prentice-Hall, Hemel Hempstead, 
UK, 1989, Price X17.95 (hardback), ISBN O-13-115007-3. 
This is an excellent book indeed. It is a development and refinement of the earlier 
monograph, A Calculus of Communicating Systems (CCS), written by the same 
author, which is one of the basic and most important theories for concurrent systems. 
CCS was propounded thirteen years ago and it has inspired a school of researchers 
throughout the world. This book contains a new formulation of the process calculus 
written by the original author of the theory. The new chapters deal with the 
synchronous calculus and with a modal logic for specification. The book is aimed 
at not only computer scientists interested in theory of concurrency but also at 
designers of real systems and students of computer science courses. There are over 
a hundred exercises distributed through the text, as well as several examples of 
applications of the theory. 
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The goal of the book is, according to the author’s words, “. . . to give the reader 
practice in representing real systems by the terms or expressions of the model, and 
skill in manipulating these terms in order to analyse the behaviour of the systems.” 
The book gives real guidance for practical application, as well as a basis for 
further theoretical advance. It is written very carefully and one might even say in 
a slightly pedantic way. At the first reading I have not found any mistake or misprint. 
English is on the best level and summarizing, this book could serve as an example 
of how books should be written. The algebraical notions are introduced step by 
step in a very clear way that would even be easy to follow for readers without a 
large mathematical background. 
Chapter 1 introduces the notation of communicating systems in an informal way. 
Every new notion and combinator is followed by an example and preceded by the 
intuitive meaning. In the next chapter, the formal definition of the basic language 
and of the transitional semantics is given. Transitional semantics is a development 
of the method of Plotkin’s operational semantics. Then the notions of derivative, 
derivation trees and sorts are introduced. Chapter 3 deals with several equational 
laws which are illustrated in proving properties of simple systems. It contains sixteen 
exercises. In the next chapter, the fundamental definition of strong bisimulation 
and of strong equivalence (strong bisimilarity) is given. The properties of these 
notions like the monoid laws, the static laws and the expansion law are investigated. 
Then the observational equivalence is introduced together with properties which 
are used in proofs about nontrivial systems. This notion is based upon a weak 
version of Park’s bisimulation and is almost, but not exactly, the same as in the first 
monograph. In Chapter 6, the verification of the alternating-bit protocol in terms 
of the defined calculus is demonstrated. Two advantages for the bisimulation 
approach are pointed out. First, it is conducted within a simple calculus. Second, 
it is easy to mechanise. In Chapter 7, observational equivalence is slightly refined 
to yield the main notion of equality over the calculus, called observational con- 
gruence. Then a complete axiom system for finite state agents is presented. Chapter 
8 shows that an imperative concurrent programming language can be derived from 
the calculus. In Chapter 9, a synchronous calculus (like Hoare CSP) is defined and 
shown to be derivable from the basic one. Chapter 10 deals with the relationship 
between algebraic expressions and logical specification using a modal logic in which 
the notion of bisimilarity can be characterised. The next chapter presents and 
analyses the concepts of determinancy and confluence. It is shown that a subcalculus 
exists in which all definable agents are confluent. 
All chapters contain many examples which make it easier to understand the 
notions and many exercises which allow to practise one’s understanding. 
What seems to be missing in the book is the incorporation of a notion of fairness 
into the formalism, which is very important especially to deal with liveness properties 
of systems. 
The book ends with a chapter containing a very detailed discussion of sources 
and related work. 
Overall, this monograph provides a systematic description of a process calculus 
written in a very clear way. The book is practically self-contained and it is highly 
recommended for its stimulant pressure, especially to those dealing with concurrent 
systems including those concerned with teaching. 
Wojciech PENCZEK 
Polish Academy of Sciences, 
Warsaw, Poland 
Introduction to Computing with Pascal. By N.L. Biggs. Clarendon Press, Oxford, 
UK, 1989, Price X20.00, ISBN O-19-853755-7 (hardback), Price X8.95, ISBN 
O-19-853756-5 (paperback). 
In 204 pages and 13 chapters this book provides a well-written, easy to read and 
reasonably comprehensive introduction to Pascal. The book also includes some, 
inevitably brief, discussions of more general topics in computing. Each chapter 
consists of several short sections (typically three or four pages long) and each section 
concludes with a number of examples to reinforce the material of the section. The 
final section of each chapter is entitled. “Suggestions for practical work”; these 
sections contain more substantial exercises which both exploit the increasing Pascal 
proficiency of the reader and further develop some of the ideas introduced in the 
chapter. This presentation of the material is well-suited to the intended readership- 
students with a limited mathematical background and little or no computing back- 
ground. The book also includes solutions to a subset of the exercises. 
The first half of the book is a very gently paced introduction to the basics of 
Pascal, including array and record types, and functions and procedures. There follow 
three chapters which consider algorithmic issues for which the programming 
language is incidental. One of these chapters addresses the efficiency of algorithms, 
another considers some specific algorithms for sorting and searching and the third 
introduces the concepts of termination and verification of algorithms. The final 
chapters then deal with more advanced topics in Pascal such as recursion, abstract 
data types and pointers. 
My main interest in Pascal is as the programming language for the first year 
Computing and Computational Mathematics course which I teach in the Department 
of Mathematics at the University of Manchester. One purpose of this course is to 
provide an introduction to both a high-level programming language and to numerical 
(i.e. floating point) computations. My overall view of this book is as a potential text 
for this course. (I suspect that our students are much more mathematically sophisti- 
cated than this book’s intended readership and this may explain some of my 
reservations about the book.) 
I have some, not very serious reservations about the book’s coverage of Pascal 
(I acknowledge that the omitted topics are listed in the Preface, although, for 
example, the omission of functions as parameters to a procedure is unfortunate for 
